Background: To investigate the impact of the gap between subjective and objective social status on health-related quality of life. Methods: We analyzed data from 12,350 participants aged ≥18 years in the Korean Health Panel Survey. Health-related quality of life was measured by EuroQol-Visual analogue scale. Objective (income and education) and subjective social class (measured by MacArthur scale) was classified into three groups (High, Middle, Low). In terms of a gap between objective and subjective social class, social class was grouped into nine categories ranging from High-High to Low-Low. A linear mixed model was used to investigate the association between the combined social class and health-related quality of life. Results: The impact of the gap between objective and subjective status on Health-related quality of life varied according to the type of gap. Namely, at any given subjective social class, an individual's quality of life declined with a decrease in the objective social class. At any given objective social class (e.g., HH, HM, HL; in terms of both education and income), an individual's quality of life declined with a one-level decrease in subjective social class.
Introduction
Several studies of health inequality have shown that the traditional measure of socioeconomic status (i.e., education, income, and occupation) is an important predictor of health [1] [2] [3] . In general, the lower the SES, the worse the health outcome [4] [5] [6] [7] [8] . In addition to the conventional measures of socioeconomic status (SES), subjective social class, which refers to "the individual's perception of his own position in the social hierarchy," is a novel indicator of social level [9] and a better predictor of health [10, 11] , such as physical [12, 13] , mental health [10, [14] [15] [16] , diseases [17, 18] , and mortality [19] . Both social classes affect healthrelated quality of life or self-reported health. For instance, low educational status or lack of material belongings has been associated with a decrease in health-related quality of life [20] . Similar studies found that low subjective social status was associated with poor self-rated health [21, 22] . In attempt to understand the possible factors linking SES and health, researchers have summarized variables: socio-demographic, economic, environmental, behavioral psychological, and physiological [23] . SES influence health outcomes through its association with behavioral and psychological risk factors. For example, people with low SES experience more depression and poor health behavior than their higher SES counterparts [24] . Moreover, a study show demographic characteristics are also important predictors of health-related quality of life [25] .
Health-related quality of life (Health-related quality of life), an individual's perception of his or her physical, emotional, psychological, and social health, has been broadly used to assess health outcome variables [26] . Indicators of perceived general health were good predictors of an individual's future health care use and mortality despite the subjective nature of the concept [27, 28] . Indeed, health-related quality of life is an important predictor of mortality [29, 30] , morbidity [31, 32] , and poor health [33] .
The association between social class and health or health-related quality of life is well established. Previous studies have shown that even though education and income are correlated with subjective social level [11, [34] [35] [36] [37] and subjective social status is a better predictor of health outcome after traditional measures of SES and other factors [35] are controlled. No studies, however, have investigated how much there is a gap between objective and perceived social status on health outcomes.
In this context, we focused on the multidimensional nature of social class by using a novel approach to measure differences between subjective and objective social status in terms of a disparity, or a gap, between subjective and objective social status. We investigated the association between the gap and health-related quality of life in the Korean population. The investigation of health-related quality of life may be of particular importance in South Korea, where self-rated health is among the lowest in the world despite the fact that overall health in Korea is better than the Organization for Economic Co-operation and Development average [38] . Our findings may provide further understanding of the multidimensional nature of social status in relation to health outcomes.
Methods

Study sample
We used data came from the Korean Health Panel Survey (KHPS). KHPS is designed to create nationally representative longitudinal data, which collected between October 2008 and December 2011. Detailed data and information on families and individuals are as the following: demographic and socio-economic characteristics of individuals, health behaviors and health awareness, and health care utilization and expenditure. Thus, a total number of enrolled subjects in this study were 14,172. A repeated-measurement using linear mixed model was performed for this analysis. Therefore, those who participated once (2009 or 2011) were measured once, and those who participated in both surveys were counted twice.
Study variables
Health-related quality of life (HRQoL)
Many reliable and valid instruments to calculate HRQoL are available. The selection of the most appropriate instrument depends on the population, the outcomes of interest, the purpose of assessment, and the characteristics of the instruments. There are two types of instruments in measuring HRQoL. (1) Generic instruments offer the opportunity to compare results across patient and population cohorts, and some can provide normative or benchmark data from which to interpret results. Widely used generic health status measures are the Short-Form Health Survey (SF-36) [39] , the Nottingham Health Profile (NHP) [40] , and the five dimensions of the EuroQoL questionnaire (EQ-5D) [41] . (2) Targeted instruments ask questions that focus on the specific condition or treatment under study and, as a result, tend to be more responsive to clinically important changes than generic instruments. Examples of such measures include the Functional Assessment of Cancer Therapy-Lung (FACT-L) developed for use with lung cancer patients [42] , the Arthritis Impact Measurement Scale (AIMS) [43] , and the Spinal Cord Injury Quality of Life Questionnaire (SCI-QL 23) [44] .
In this study, the Euroqol visual analogue scale (EQ-VAS), which is widely used as a strong predictor of global self-rating health status, was used to assess individuals' health state as an outcome variable. The EQ-VAS records the respondent's current health on a vertical, visual analogue scale with the endpoints "worst imaginable health state" and "best imaginable health state," ranging from 0 (worst health state) to 100 (best health state) [45] . This instrument provides a quantitative measure of health outcome as judged by the individual respondent.
Objective social class
We focused on two dimensions of objective social class (household income and education level). Equivalized household income is an indicator of the economic resources available to each member of a household. Mean equivalized household income is calculated by adding the equivalized household incomes of all members of a household and dividing by the number of household members, which ensures that the contribution of an individual in a large household is the same as that of a person living alone. Thus, equivalized household income is the total household income adjusted by an equivalence scale to facilitate comparisons between households of different sizes and compositions. The number reflects the fact that a larger household requires a higher level of income than a smaller household to achieve the same standard of living. We calculated household income by dividing the yearly household income by the square root of the number of household members [46] . Household incomes were ranked from lowest to highest using the Statistical Analysis System (SAS) Rank function and grouped into three categories (High, Medium, and Low).
Education level was divided into three categories taking into account the cultural environment of South Korea: middle school or lower (Low), high school (Medium), and college or higher (High).
Subjective social class
Subjective social class was measured by asking the respondents to assess their perceived social position using a pictorial representation of a ladder [47] . Pictures of ladders with 10 rungs were shown along with the following instructions: "Think of this ladder as representing where people stand in South Korea. At the top of the ladder are the people who are the best off-those who have the most money, the most education, and the most respected jobs. At the bottom are the people who are the worst off-those who have the least money, least education, and the least respected jobs or no jobs." The respondents were asked to consider their current situation and rank themselves within the South Korean population. The items were coded so that higher scores indicated higher subjective social class. We ranked selfreported social class from lowest to highest using the SAS Rank function (i.e., High, Medium, and Low).
The gap between objective and subjective social status
The gap represents the difference between objective (household income and education level) and subjective social status. We classified the reported gaps into nine categories ranging from high SES (household income or education level) and high subjective social class to low SES and low subjective social class (i.e., High-High, High-Medium, High-Low, Medium-High, MediumMedium, Medium-Low, Low-High, Low-Medium, and Low-Low).
Covariates
Residence was categorized as urban (Seoul, Daejeon, Daegu, Busan, Incheon, Kwangju, or Ulsan) or rural (areas not classified as a city). Employment status was categorized as employed or unemployed, which included housewives and students. Individuals were classified as currently married or never married, with the latter group including respondents who had previously been married or were widowed or divorced. Self-reported depressive symptoms were determined from the response to the question "Have you ever felt sadness or despair that interfered with everyday life for 2 or more continuous weeks during a 1-year time period?" The presence of depressive symptoms was categorized as yes or no. Furthermore, the presence of chronic disease was included in our models, and alcohol use, smoking status, and days of exercise per week were included as covariates. These variables are the level-2 covariates (between-subject).
Statistical analysis
Chi-square tests, t-test and a longitudinal data analysis were used to investigate the impact of the gap between SES and subjective social class on health-related quality of life. We used a linear mixed model to analyze two waves data nested within individuals. The linear mixed model is a tool for analyzing longitudinal data that arise in areas as diverse as clinical trials, epidemiology, agriculture, economics, and geophysics. This model is explained by the flexibility they offer in modeling the within-subject correlation often present in longitudinal data, and by the handling of both balanced and unbalanced data (i.e., data sets with different numbers of observations per subject, or subjects measured at different time points) [48] . All statistical analyses were conducted using SAS 9.2 (SAS Institute, Inc., Cary, NC, USA), and two-tailed p values ≤ 0.05 were deemed statistically significant.
Results
The baseline (2009) socio-demographic characteristics of the study participants (n = 12,350) are shown in Table 1 . We found little difference between the distributions of the weighted and unweighted percentages. The mean population EQ-VAS scores were 71.99 (unweighted) and 72.81 (weighted). Table 2 shows the number of participants and mean health-related quality of life at baseline according to gap classification. The analysis of mean health-related quality of life according to the income, education, and subjective social class levels revealed a significant positive correlation between the weighted mean health-related quality of life and income (Low, 68.15; Medium, 73.95; High, 76.03; p < 0.0001), education (Middle school or lower, 66.56; High school, 73.94; We analyzed the relationship between each social status (income, education, and subjective social class) and health-related quality of life controlling for all covariates to investigate whether low social status was associated with poor health-related quality of life (see Table 3 ). Table 4 , Figs. 1 and 2 show the results of the linear mixed model analysis that assessed the effect of the gap between objective and subjective social status on health-related quality of life. After controlling for the influence of covariates, the HH group had the highest perceived health state (2.495, 2.776 [p < 0.0001] for income and education), while the LL group had the lowest perceived health state (−4.422, −4.849 [p < 0.0001] for income and education). In the objective social class dimension, we found that the difference in estimation was as follows: when household income was high, the high to low subjective social status was 2.495 (p < 0.0001), 0.709 (p = 0.112), and −1.110 (p = 0.020), respectively. For midlevel income the high and low subjective social status was 1.676 and −1.589, respectively (p < 0.0001 for both); and for low income the high to low subjective social status was 1.886 (p < 0.0001), −0.012 (p = 0.982), and −4.422 (p < 0.0001) using the MM group as the reference. The results were similar for education: for the high-income level the high to low subjective social status was 2.776 (p < 0.0001), 1.698 (p = 0.000), and −0.921 (p < 0.047), respectively; for mid-level education the high and low subjective social status was 2.773 (p < 0.0001) and −1.292 (p = 0.002), respectively; and for the loweducation level the high to low subjective social status was 0.607 (p = 0.245), −0.808 (p = 0.135), and −4.849 (p < 0.0001) using the MM group as the reference. There are almost similar trends in both male and female (Table  S1 , S2, Figure S1 , S2, S3, and S4).
Discussion
We investigated the impact of a gap between objective and subjective social class on health-related quality of life. Our finding of an association between social status (income, education, and subjective social class) and health-related quality of life was consistent with previous studies [17, 19, 49, 50] . We extended this finding by investigating the impact of the disparity between objective and subjective social status on health-related quality of life. The results revealed that the higher status is related to higher health-related quality of life, whereas the lower status is related to lower health-related quality of life. At any given objective social class (i.e., High, Medium, and Low), an individual's health-related quality of life declined with a one-level decrease in subjective social status. Education also showed a similar trend.
One of our aims was to determine whether social status, as defined by income, education, and subjective social position, was associated with health-related quality of life. Our results revealed that health-related quality of life was significantly worse in respondents with lower incomes, education levels, and perceived social status compared to those with higher SES and subjective social class ratings. These results support previous findings of an association between objective social class and healthrelated quality of life or self-rated health [19, 49, 50] . A study found a strong association between annual household income and health-related quality of life as measured using the SF-36 [50] . Another study found that SF-36 scores increased with better housing type and higher education level after the authors adjusted for the influence of the determinants of health-related quality of life in an urban Asian population [49] .
The association between subjective social class and health-related quality of life (or self-rated health) has been investigated in a number of countries [14, 15, 17, 21, 22, 35, 36] . Goodman et al. reported that lower subjective social status and changes in subjective social status predicted poor self-rated health [21] . Moreover, a study of elderly people in Taiwan found that lower subjective social status predicted decline in health beyond that accounted for by objective indicators of SES. The effect was significantly reduced in all health outcomes compared to in controls [14] . Another study reported that after household income was adjusted, subjective social status was significantly associated with self-rated health among White and Chinese American pregnant women [36] . Our main results reveal that gaps between objective and subjective social status were significantly associated with health-related quality life. Although previous studies have shown that subjective social status, typically measured by asking respondents to assess their social status relative to others, was correlated with objective social strata, including income and education [10, 11, 36, 37] , such studies have not investigated the perceived social status of respondents with high objective social status. To further explore the impact of the disparity between objective and perceived social status, we placed respondents into nine gap categories according to the difference between their objective and subjective social class. We found that health-related quality of life decreased as subjective social class decreased in individuals who reported a high (middle or low) objective social class ( Figs. 1 and 2) .
Based on existing literature, two psychosocial mechanisms may explain the gap between objective and subjective social class on health outcome. First, people with lower subjective social status are more likely to perceive economic strain, insufficiency, and financial insecurity regarding the future [17] . These unfavorable perceptions may increase anxiety and the sense of vulnerability, leading to adverse health consequences [10] . Second, we may explain why the gap between objective and subjective social class may occur through the reference group theory and how the gap may affect health. People, by comparing themselves with others, feel that their socioeconomic status is insufficient for participation in the lifestyles or norms (e.g., healthy lifestyles or behaviors) of their peer group; and consequently, their health is affected [51] . Moreover, a study indicated that a person's perception of his or her SES may play a crucial role in mediating the relationship between objective class (e.g., education or occupation) and various health outcomes [17] . Indeed, our results show that not all participants with high incomes and educational attainment reported a high health-related quality of life, just as not all Fig. 1 Adjusted effect of gap between income and subjective social class on health-related quality of life. HH, High-High; HM, High-Medium; HL, High-Low; MH, Medium-High; MM, Medium-Medium; ML, Medium-Low; LH, Low-High; LM, Low-Medium; LL, Low-Low Fig. 2 Adjusted effect of gap between education and subjective social class on health-related quality of life. HH, High-High; HM, High-Medium; HL, High-Low; MH, Medium-High; MM, Medium-Medium; ML, Medium-Low; LH, Low-High; LM, Low-Medium; LL, Low-Low participants with low incomes and education levels reported a poor health-related quality of life. In other words, individuals who rated themselves as having a high social status did not always perceive their health state as high. These findings indicate that further evidence for the importance of subjective social status for health-related quality of life.
Our study has several limitations. First, although the instrument we used to measure health-related quality of life is widely accepted as a valid and reliable scale [45] , the subjective nature of the questionnaire may have introduced bias into the study. Future studies should use objective health outcome variables (i.e., clinical measurements of health) rather than a single questionnaire to assess health-related quality of life. Second, our analysis was limited to two time points owing to the absence of data. Future studies should investigate over a longer time period. Despite these limitations, our study has novel implication. Our results are generalizable to the wider Korean population because we used data from a large, nationally representative, longitudinal survey.
Conclusion
Several previous studies have established the relationship between the effects of SES on health outcomes and health-related quality of life. However, we found that the higher social class is related to the higher health-related quality of life and health-related quality of life varies according to perceived social status at the same level of objective social class. Thus, socioeconomic inequalities should be taken into account using multidimensional measurement tools rather than a single measure when designing health interventions.
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